Sociality and the rate of rDNA sequence evolution in wasps (Vespidae) and honeybees (Apis).
Sequence data of mitochondrial 16S ribosomal DNA (mt-rDNA) and nuclear 28S ribosomal DNA (nuc-rDNA) were compared in two honeybee species (Apis mellifera and Apis dorsata) and a selection of 22 wasp species (Vespidae) with different levels of sociality. The averge substitution rates in mt-rDNA and nuc-rDNA were almost-equal in solitary species. In species with larger nests, however, the difference between the nuclear and the mitochondrial substitution rate significantly increased. The average substitution ratio, psi (nucleotide substitutions in mt-rDNA/nucleotide substitutions in nuc-rDNA) was 1.48 +/- 0.12 (SE) among the solitary Eumeninae, 3.70 +/- 0.15 among five primitive social Stenogastrinae species, 3.24 +/- 0.20 among five Polistinae species, 5.76 +/- 0.33 among nine highly eusocial Vespinae, and 12.7 in the two Apis species. The high egg-laying rate and the effective population size skew between the sexes may contribute to the rise of the substitution ratio in the highly eusocial species. Drift and bottleneck effects in the mitochondrial DNA pool during speciation events as well as polyandry may further enhance this phenomenon.